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pronounce upon any one particular margin for safety as that alone which may be proper in boilers in general or in bridges in general. The decision as to what may be a suitable and proper margin to require, or to provide, ought to depend on many circumstances in individual cases; but I do wish to say that it is a great mistake to assert a calculated strength of eight times the working load, while at the same time admitting that three times or two and a half times would be likely to cause damage.
The subject I have entered on, as to physical properties of matter, and as to practices of men—as to what these practices are, and as to what perhaps they ought to be, is a very wide one. I might go on to say much respecting other structures, large and small, besides those which I have already spoken of at some length. I might proceed to discuss questions of safety and danger in bridges, in water reservoirs, and in numerous small structures in very common use; and I might point out how, by testing and proving, safety may be attained, or danger abated. I might point out how, in some cases, multiplicity of "parts tends to danger, as in the numerous links of a chain, where any one being faulty destroys the utility of all the rest; and, on the other hand, how, through multiplicity of parts, safety, almost perfect, is attainable without testing in a wire cable. I cannot, however, attempt to exhaust the subject, nor would I wish to exhaust your patience in this introductory lecture. So I will now close, and leave any further discussion of this and kindred subjects for future occasions.
54.   COMPARISONS OF SIMILAR STRUCTURES AS TO ELASTICITY, STRENGTH, AND STABILITY.
[From Transactions of the Institution of Engineers and Shipbuilders in Scotland.    21st December, 1875.J
IN the brief considerations which I propose now to offer to your attention, I do not know that there is anything to be regarded in the light of a new discovery, or of an entirely new kind of investigation, I think, however, that I am able to bring together some easily intelligible and easily recollected principles, which may often be of great practical use; and that I can offer